For the solution of weakly singular integral equations by the piecewise polynomial collocation method it is necessary to solve large linear systems. In the present paper a two-grid iteration method for solving such systems is constructed and the convergence of this method is investigated.
An e ective method for the solution of equations (1.1) with kernels (1.2) is the piecewise collocation method on graded grids. By this method the interval of integration is partitioned into suitable small subintervals and the approximate solution is researched in the form of a function which o n e v ery subinterval is a polynomial of the same degree. Such a collocation method for equations (1.1) with kernels (1.2) is investigated in 6]. It is shown there how t o c hoose the non-uniform grid so that the method might h a ve the best convergence rate in supremum-norm (see Theorem 2.1 below).
In order to calculate the approximate solution by the piecewise polynomial collocation method it is necessary to solve large linear systems. In the present paper a two-grid iteration scheme is presented for the solution of such systems a n d f a s t c o n vergence of this method is shown (see Theorem 3.1 below). Note that similar two-grid iteration methods are considered in 1-5,9,10,12,13]. We look for an approximate solution u N 2 E N to integral equation (1.1).
We require that u N should satisfy the equation (1.1) at the collocation points Usually the number of equations in (2.13) is large and, as a result of this, direct solving of (2.13) is rather complicated. An e ective method for solving this system is a two-grid iteration method.
TWO-GRID METHOD
In addition to the original grid corresponding to N 2 IN (see (2.1)), we de ne by (2.1) the coarse grid, corresponding to an integer M 2 IN, M < N. More precisely, we choose N and M so that N=M is an integer greater than 1. Then every subinterval t where h N is de ned in (2.12) and the constant c is independent of N.
In order to give to the method (3.1) a more convenient form for convergence analysis, we i n troduce the operators R1 N . Therefore the methods (3.1) and (3.9) are equivalent. At the same time the method (3.9) is an iteration method to solve (3.6).
We are now ready to prove the following result about the convergence of the two-grid method (3.1). and jju l N ; uN 0jj1 = jjPN 1(u l N ; uN 0)jj1 c 000 jju l N ; uN 0jj1 with a constant c 000 which is independent o f N.
